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<3<* * 2^ Tfiiol^ o^efli cg<*_2. ^§>^ HlH^l Hfl^l^Jl, 
£ 5 
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1020030029375 #^ °J7}: 2003/10/10 

#-tt€*11 ^Ifisl ^ H *1H ^"^1 {Non-volatile ferroelectric memory and 
controlling device thereof} 

£ l£r #Bfl^ pflae) ^ ^ofl ^ 

£ 3£- rcf^ nfla^ ^ 

51 5^ £ 4^1 3ifl o] ^1 o]c e ^ ^o^jfofl ^ ^Ml 3} 3. IE. 

£ 6£r £ 3^1 Efl^«-ofl ^.*V ^Ml ^JE. 

5. 7-& £ 3^1 jsL^L o| = Efli Efl^^-ofl ^ ^Ml 

5. 8£r 5L 3^1 sl^JE. ^#^^1 ^Ml 

51 9 «1 i£ 10^ £. 3^1 el^JL €°1 ^ ^°}^5L. 

5L 11 ifl^l 5L 18£- £ ^ofl oj-s. yj-o-^l ^SLSl *1H ^ ^ 

£ 19^ 1^1 ^ 1-^^ #-fr£*l| nflaej^i ^51. 
£ 20^ ^ofl 4t #-fr*i31 ofl-s. el ^ 4^. *UH. 
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1020030029375 2003/10/10 
£ 22 «J £ 23^r £ 21^ A|i^2o|l ^ Aj-^i s]^.£. 

51 24^r JE 22 ^ 51 23^ 5lJEL ^ i^^^- ^ eWH ^ -j^ ^ JjLoj) ^Ml s) 

£ 25 lH^I £ 27-^- 51 22 ^ 51 23^ ^oflno]j ^ ^^^>7l ^ tr S.^. 

51 28£r Srfl^S 7 <Hr€*fl "flS.^ Bj-olnj^ 

£ 29^ -g- tyM. ^-{f^l ^s-ejoj cflolEf tt^ tH^^-ofl ^Ml 

£ 30^r ^°fl *r€- 1-3^ #-fr*l*fl *fl5.s)sl -g <Hefl°W 

£ 31 £ 32^ £ ^S. El Si ^ E^1 D J51. 

51 33 51 34^ £ 7fl7l^- 3^2}- iwl^^^r ZLiiflH. 

5iefli<3] ^^I^a] nfls-ei 0314^ ^^^l oyji ji\)o}7] 0]^)+ v\&\6\] 

<H*>3 o.S. #-fr*i*fl oflS-el ^, FeRAMCFerroelectric Random Access Memory) 

^ ^ ^ (DRAM; Dynamic Random Access Memory) ^£.2\ c-fl #51-1- ^-Jl, £.5*1 
C)lolEl-7> i^£l^ ^ nfl^-ofl ^Hlrfl 71^ ^^-JL &t}. 
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1020030029375 QA- 2003/10/10 

<24> olaRV FeRAM^- 7^ ^Sf £fe 7l^*>3.#| ^5flA|E^ *)]jLS 7 0 >^- 

^« ^>-§-*H 7 oMt#^ ^8r ^ ol-g-tl: 5J°14. ^ ^ 

^<L3. <?]*H ^Tfll- ^T^C^S. cflojE^V ^feCf. 

<25> a o v^^ FeRAM^l ^ 7|^-ifl-g-£: ^ ^ l^Hl ^*fl tfl^ 1 ?!^- ^ 

2001-57275^^1 711*1 € y> ojcf. 
< 26 > Aj-^ -g^ig^ v\]S-^2) ^4^1 ^yl^ 0.5. £ 10] ^ofl 4 

< 27 > #5flsl 1-^^ 7j-o.^^ ^s.^ ^ ^ <yofM-a Ajjr tH^CD , <H^e11^ «1 

31(2), ^£-1(3), ^ *1«1H1- ^°1 ^#^(4), %o] ^#«-( 5 ), ^-^(6) ^ 

<28> ^ , ^ <y°fl°llr ^Wl)^ sfl-EL^^-Ei <a^£]^ ^ ^M!- *1J: CEB_PAD# «1 

2]e^H ^ <yoflo]^- Aj-g. CEB1- #^*VtK <>| = efl^ u]3l(2)^ sfl^^Ei ^sItt °]!Lzl} 
i ADD_PAD<m:0>l- ^ ^ °fl °1 w -tlSl CEB^l tH^^} 0 } #^ t!: 1 }. ^3^(3)^ ^jc 

<29> ^ ^lofloll- A]Jr ^c] ^#^-(4)^ ^ <?MH^- Aljr CEB^ ^<>1 c^« S ^ 

oloflol^- ^o] ^# A]jr CTD1: . o]cefl^ ^#^(5)^- ^^(2)^1^-1 

^efl^ €<>l ^ <^elli #°l ^# *!;£. ATD<m:0>l- 

oo> ^^-(6)^ ^ <?H°11- ^°1 CTDSf <^ = efl^ €°1 3 #41:2. ATD1- 

^o] ^ a]^ ATD_S» #^tb4. ^ ^H^lS t^^-(7)^ ^ tMHl- ^Jl CEB^ 
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(6)5. -^-Ei <?]7l-5q^ €°1 ^ ATD_S5*| nflS-Bl ^-ar ^s}-7] ^ ^ *11<H JL*1; ^ 

?»3i5. ^r^Ai^icf. 

^-^1^, Al^efl -g- ^ SOCCSystem On Chip) i^iEL « (St and Alone) : 7 

<32> -HM?1, FeRAM 1H1 ^<a-ol o] 7 }^o] ^ i^eflo^o] ^ l^s]^, *m 

<33> ^, ^eflsj «^ ^)s.^ #*li=. o^^efl^ c^Afo] (Assign)^ ^ofl 

<H = ^ ^ ^EEfl^f ^$)S. «fl*lf-iS*| FeRAM ^| -I ^g-A] -^.Q.^ ^o) 

<34> ^-^ ^.o. --^^^ §)l^^>7l ^iS., Sfl°l*l ^5}<^ oj}^ 
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1020030029375 2003/10/10 
^s) ^jjL-g. ^^ell^ €°1 #3^Rr <^£ell± €°1 ^ <H 

J: IH^* ^lf-8: f^^S tb^f. 

zlsIjl, ^ 1-3 b)H*1 ^^efli ^3 5fl °1 *1 ^31^ ^ ^o.^. ^jg.^ 

<y^o]^- Ajjrofl rcfB} ^£e))if 2||*1*H Efl^^ o]£5)lit #3*Rr 5.-2. °i = 

°1 ^# #3^Rr el^^ls €°1 ^ ^Hl- -tl^L^l tcfej- efojH ^ioif a] 

€°1 3#-¥-; -EE. ell ^ €°1 ^o] 3^ ^ eHH <?Hal# €°) 3# 

Ai^ofl nq-ef ^o] ^ ai^s. #3^Rf ^-¥-; ^ ^ ^l^l ^ ^H*> 
^ *lH^]-£-I- ^ifl^ «M$^b ^ *1H^!J: IH?^* ^u]^ ^j-cf 

5&th l^l lr?l #-R-^l ^ls-el^r, ^7fl^ ^ 1-3^ ^Hj^ji, 4 

*1# ^-^1*1-51, #3 1-3 ^7fl^ ^Bj 3Jflo]*}i=. ^uj-o] cfo^ M.^ jflol 

SEth -& ^-°r ^7flS] <H 5fl oil- ^«l*Kr ^ 7 fl ^ ^ ; 4^7^ ^ ^ 

34 °^#3 ^1 °1 Hts}7l -^-^ cfl ol tH^; 4^r7fl^ dHoI^]^. ^h] 
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QA- 2003/10/10 



<39> 



<40> 



<41> 



<42> 



£-3. ^E5l)i Hfl^l^-; Sfl^l^ S.^ <H c ^ol *LS. ^^^j-ol ol^^l^ ^|ol ^#A]^ 

1- *^Rr <H = 3l^ €°1 ^*^f ; ^-^efl^ ^ol ^#a]J:^1 refill- ^ ^*)vg- ^H^Kr 

^IJl-i- ^3^5- t^Rr ^ ^H^IJl IHJ^; ^^r^fl^ € °1^|t ^-wl^Rr ^yflsi # 

^ -i:^; 4^711^1 #Jr cflolEl-l- JS^>7l ^ ^-i- cflolEl- ttl^; 4 

^ 7 fl<2l ^ £M*ll- ^«1*1-^ ^uf^ cjo^ 3)lol^l; ^ufo} ^ *1H*12}- -#JE. 

<y#?3 cflolEl-1- iS^-^1-71 ^lt!r cllolEl- tH^-I- ^al^>Jl, sl-M-^l ^ 31 ol*l iJH ^ 

«1€ 4^7fl «1 3llolxl^ ^AHl ^ O.S. *VC1-. 

^-f-tl: ^- ^:^2l ^aHHI rflsfl a o v^i^| ^^5t>jlt>> ^cf. 
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< 43 > ^*Rr £\z>}5] alB°fl 7\V\^ &r°\}*\ °]ELZ])^2] <*\*]}^7} 

a-i-o) ^4. o]e^v jt^^ ^^H^r ^1 °1 ^1 <H = efli <8^-g- a} 

BCLSB : Least Significant Bit) <g«H ^l^KE-^- o]^]^ <3^oflA^ 

cH^efli ^o] 7*%- a]^ ATDCAddress Transition Detect ion)7> QS-^ tWNo ATD 

!). °]Z.$]^7} ^4- ^ol^l o]elz]} + 7\ FeRAM « ^ 

<44> <*Ml^li 3£r S3, ^efli ajtffl wlH(MSB : Most 

Significant Bit) <3 ^lsJ-S-^- I^W. =L^]J1, S.Sl o]^z]]^7\ nfl^tf 
efli ^ol ATD7> IJ-^KE^ «H FeRAM ^-§-^171 

f^Hl ^ *1 *>£^ §^-*>cf. 
< 46 > 51 3£ *$|^ #-fr3l*ll °fl-2.5^ *)H #*1^ 

< 47 > ^ ^ oionoi^. aijt H^(10), 3?fl ^1 ^1 <Hi=efl^i efl*l-*f(20), 

(30), 3.SL ^J=3l^ 2fl*l-^(40), S.SL ^^ci(50), B^^IJl ^°1 ^#^(60), ^H^efl^i 
^#^(70), oloflol^- x)± ^f^f(80), ^^-(90) ^ ^ ^H^IJ: ^^-(100) 

<48> ^ , ^ ^MHl- ^WlO)^ ^.EL^E-l ^ ^1^1 ojl- ^151 CEB_PAD# 

tH^*H ^ ^H-^ -ilJL CEB* 
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1020030029375 #^ <Qx\: 2003/10/10 

<49> 5floj*l ocelli 2fl^«.(20)^ sflc S «. E ^ oiasi^ <H = efl^ PADD_PAEXn : 0>» 

^ SH^ll- CEB^l 2fl*l*H 2fl*l£ *IM*1 <H^-3]i PADD_LAT,PADDB_LAT# 

cf. 3?)lo]^ ^^c](30)^ Hfl^l^ 3H°1^1 ^-^elli PADD_LAT,PADDB_LAT1- ^S^^. 
<*j 7 H, 5ilo]^ o^c e |A gfl^a. ( 2o)s4- 3Eflol^ c] .3^(30)^- o^g^ ^.^v 

<50> °]^z]}^ Efl^]«-(40)^ 3fljE.S.-f-E^ S.^ ^Eefli RADD_PAD<m : 0># ^ <y 

CEB^ll Efl*l£}^ efl^l^ s.^. °1i=3]i ADD_LAT , ADDB_LATSf S.o_ o]^$} + 

RADD_L# ^SL ^ S ci(50)^ efl^m <HiE.3li ADD_LAT, ADDB_LAT# 

<5i> s^i^S ^#-^-(60)^ El^jL RESETS ^o] ^w-g. ^ ^ 

oloflo]^- a]s CEB<^1 ^#€r><^ ^o] ^ Aljr RTD1- #^tb^f. ^Eefli ^ 

#Y(70)^ <H<=sfl^ sfl^UOHH <H = efl^i RADD_L^ ^o] a} 

-T-l- ^#^ ( ojEElli a]^ ATD<m:0>l- #^x}. ej-oln <?}<H1 

^IJl ^#^-(80)^ e}o] e s.s. AlC)1 i ^ oicflol^- a] jr CEB°fl 4^ <?}«]H-i: 
^l3L WEB^ ^ol a^Jf-i- ^j#^H •y^olM. ^o] ^ a] J: W TD# 

<52> <g-^H.( 90 )^ ^ ^o) a]jt RTDS+, <H£Lefl^ ^o] ATD ^ <>H 

€°1 ^# ^Is. WTD1- €°1 ^ ^IJl ATD_S» #^4. ^ ^H^31 

(100)^ ^ ^oH 0 ll: CEB^ ^o] ^ aijt ATD.SS.^ oflJE.^ ^ ^€?}-7l ^ *\] 

^^1^1-* A JS|^^ « a ^M?14. 

<53> £ 4 ^ £ 3 ^ ^oj^ o]c^)a efl*] w. (20)O ]i ^ A oMl ^SL^t}. 
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<54> Bflol^l o]E5ll± 2fl^]Jf (20)^r sflol^l <H^1^ ^^^-(21) ^ ^E^ IV1~IV4# ^-wltb 

<g^£)fe 3fl o] *1 ojc^A PADD_PAD» efl^js}^ o S #^^H4. 

<55> oltJ^Ei IV1,IV2^ ii-EL (A)^ #^^1^1- wltiV^i *1<S^H efl^l^ sflo]^ 0^3]^ 

PADD_LAT1- =L2)5L, IV3,IV4^ 91^] IVl^ #^^15:1- ^l^H 

efl^l^ 31 o^sfli PADDB_LAT1- #^*P4. 
<56> £ 5^r 51 4S] 21H*1 o^efli ^^«.(21)^1 ^-*V -^Afl s|S£olcf. 

<57> 5flo]^ o^cefl^ w-(2l)^r *I#7ti<>m T1.T2 ^ ^^E^ IV5-IV7* ^lW. 

IV5^ ^ ^}Jl CEB1- ^^TllolE n,T2^ H^.H7> ^5. «V 

tflsMl ol s.o^^lcf. :^E|J2.5., ^^TflolH T27]- ^ ^-Bflo]^ ^ItH&l IV6,IV7<Hl 
€^ 31 o| e e ^ PADD_PAD7> 2fl*l£H ^H- (A)S. 

<58> ZLElJl, ^1^711 T27> ^-e]]o]^ ^^^ojE Tl-§- o]^ E i IV6A 

5. *fl3.£ 5)lol^l <H = efli PADD_PAD7}- ^i^nf . zl^M > ^TflojE Tl°l 3H 
*1 = PADD.PAD^ ^ , ej^sl ^i^7flolE T2 ofl o^)-^ ol^E^ IV6,IV7 

■€r Hfl^l =LE]JL, Efl^l^ sfl o] ^ ojn^A PADD_PAD7> 2n= (A)S #5^4. 



<59> ^, sfl o] ^ oij= e ^ ^H^-(21)^ ^ ^13: CEB7> S.-^^^ 3H*1 ^-E.efli 

PADD_PAD# aM*H 2n = (A)°fl #^*Vcf. he]zl, ^ °}<>1H1- CEB7} SM^nfl o^o] 

5fl o]^) c^^efli PADD_PAD1- ^1^4. 
<eo> 51 6^ 51 3^ 5.:$. oj^efli sfl*l-*jL(40Hl ^ ^M] ^£o]cf. 
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£-3- = 2fl^l^-(40)^ o]ELi]}±. 40]* (41), 2)1*1 ^H^(42) ^ 

IV8-IV11* ^til^cf. a] t SSL o]elz)}+ ^H-¥-(41)^ sfl^JM^ ^sItt 5.^ ^c e fl 
^ RADD_PAD« ^ ^1^1 oil- CEB^l #Ej|ofl rcj-e}- sfl^H ^= (BH1 #^tb^. ^-EjjL, 

efl*l ^H«-(42)^ (B)S1 f^>0it Hfl^l ^A]i LAT_C0N^1 -tfeHl ^ efl^l^^ ^ 

efl^l LAT_C0N^r cflS-Sl ^1 #^2)- o}-*f<i ^1*11 zl ^Bfl7l- ^ 

£4. ^, efl^l *1H^1JL LATCON^r ifcE) ^-&°] ^I^tt *1^°1H *}o}3_ ^ol^ji, 

^ ^ IV8^ 1^ = (C)2l ^V^i^H cH^efli RADD_L# <H-E.ell^ 

^#-¥-(70)^1 zl^zl, IV9^ ^E^ IV8S1 IV^H sfl^s} 

cH^Efl^ ADD_LAT1- 5Eth E] IVlO.IVlHr ^E^ IV8^1 *}*}^ xl 

<3«H Efl^l^ o) = efl^ ADDB_LAT# ^^e| IV8-IV11^ ^^.efli 

efl^UO)^ ^nf. 

JE 7£r JE 6^1 5.^ <HJ=elli ^H«.(4i) ^ Efl^j (42)<^1 ^ ^Ml ^S-^olcJ.. 



5.^. ojEEflA ^H^-(41)^ ^7]} ©IB T3,T4 ^ IV12~IV14» ^ol^cf. 

E^ IV12^ ^ <>H ol^- Aljr CEB# ^-^^1?]^. ^^TllolB T3,T4^ Ejo i7 | ^ aV 

cflslTfl ol^^lcf. ZLBinS, ^i^TllolH T47V ^ -tf^lH^ ^1 ^ &| IV13, IV14<Hl *1 
El ^ = efli: RADD_PAD7f sfl^sl^ (B)o fl #^s]cf . 
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<66> ZLB^Jl, #^7lHB T47f ^Eflojig #^7flc>lH T3-8: IV13 

±3. 5.^. <H RADD_PAD7> ^I^tf. ^*7flo]e T3 o| e^^c^ 

°l = 2fl^ RADDPAD^ ^^7> ^KJ-El^, *1^7lHB T4ofl o)v]k\ IV13.IV14 

^ Hfl^l ^*Vcf. ZL^JL, Efl^l^ s.^. <>l^.e^ RADD_PAD7> i^iEL (B)S 

<67> ^, sL£L o]ELZ]}^ ^cH^L(41)^ ^ °1<>1H1- CEB7 ]- S-f^tij) 5.^ ojEEfli 

RADD_PADH- «};^H t-E. (B)<*fl , ^ £MH1- A}jr CEB7> s->ol<^nfl 

^H^efl^ RADD_PAD1- efl^W. 

<68> n&IZL, sfl^l ^flcH «-(42)^ ^TlHB T5T6 ^ 0]^ IV15~IV17# ^-wl <£#]B\ 

IV15^ Efl^l ^H^JJ: LAT_C0N# ^tIMH T5tt Efl^l ^H^ls LAT.C0N 

^ ^-Eflofl rtfe)- ^ (B)S] f^^lJL-fr a]ih^ o_s. #^*>cf. 

<69> ^^TllolE 750} ^a]^ gfl^ z^o} c]^^ IV15,IV16°1H ^ X\# -^oV 2fl^^ 

^. ^TlHB T6^ Hfl^l *)H^1:§: LAT_C0N^1 ^ V 3H 4^ 91^] IV17£| 

<?o> <^7l^ ( efl^l *)1 o] a] 5: LAT_C0N^ v\}2.£\ H a)«.ofl cq*fl ^ aj-^]. ^ 

^, efl^] ^I^^IJ: LAT_C0N^ ^ a]2}-5L)^ Al^ofl^ s-foj^. ^^ji, 

LAT_C0N7> s\o] i^JEL (B)^ f^Al^-g. al^H ^-c (c) ofl #a^-nf. wV^ofl , sfi*) 

^1^-^(42)^ i3o] ^s]^ ^^HI^tt afl^l ^H^JJE. LAT_C0N7> S}o} 7 } s\o] ^ = 



81-14 



1020030029375 #^ oj*}: 2003/10/10 

<72> ^ t efl^j $}o]**.(42)^ ^ A}Jr CEB7> ^>o|o] sfl^l ^HAjJr 

LAT_C0N7> *>ol7> Afl^-Tfl ^ = sfl^7f efl^l *)l<H-^(42)«- ^KSMf- *V 

4. 32) JI, ^ <*HH-^ Als CEB7> cfA] 5.0.5. ^^oDol^- s)^ sfl^j 74)0^^ LAT_C0NH 

<73> j£ 8 o. c 30} ^ol ^#-^(60)^ S\S.5Lo]v±. 

<74> e]^Je. ^o] ^#^-(60)^ 3^ J: ^1^(61) ^ €^ ^^^-(65)1- ^wl^cf. 

<75> n}^, b^aj-^ ^1^-(61)^ ^^-(62), ^g--^(63) ^ sfl^l^-(64)l- ^wl*H, 

(62)^ 91*]*-] IV18 ^ icoj-TflolH NOR 11- ^lW. IV18^ e)^:§: RESET* #*Itb 

t}. icOj-TllolE NORl^r E^aIJ: RESET ^ ^ °J<i°ll- a]Jt CEB# ^o^ah^ (D) o]) 

<76> ^^(63)^ vcc o] 7 }^ ^x}#<S VSS 9j7>^r AVojofl ;*i<f| o^s} PM0SB31 

pi ^ NMOSH^^l^Ei Nl* ^Hltl4. <^7lA^ PMOSH^liEi Pl£) 7fl°lB. uj-^Hl °J 

*]K\ IV18°4 °J7]-^J1, NM0SH^^lr±:Ei Nl^ 7fl °1 H. ^7>ofl i^TflolH NORl^ #§H 

^7>^Cf. Bfl^«.( 64 )^ gfl*] ^.3.0] o]tf^ ivi9,IV20-§r i^-EL (E)^ 2fl^l*> 

^ (F)5 #^*Vcf. 

<77> S*l, ^ ^"^-¥-(65)^ ^1^-^(66), \E=^lolH 0]^ IV24 s. ^.^1}. <^ 

?H, ^)°l^-(66)^ °i^sH i^-EL (F)°^ #^^1^1- tiV^i *1<*)S}^ olt^Ei IV21~IV23-°r 

\£^7))o1e mdi^ ^l^Jf (66)^ ^ iiJE. (F)9] Jil- \flc<^A}^c}. 

^^Ei IV24^r VH^MH ND1°-1 #^-§; E) ^ ^o] A]jr RTDH- #^*]-cf. 
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<78> o]E]^. ^ o. g^AjJr ^oj 3#-!jL(60)3 §^ 4# i 9 n 10^ EHnJJE 

RESETS #<y- efl^ol ^^^^ ttj-eH ^a!*| #^4. 
<so> el 4! -JUL RESET7> ej^ 31^ tHH# IV18^ #?H ^sfl PMOSB^ 

P17> t= (E)^ ^^Hfiol e^Aijr RESETS 4^ #^1}. ©H, 

NMOSH^liEi Nl^ 4 v *fl» =12)3., bIMJl RESETS (E)^ 

^ ^ cfi *>o] 7 } ^sjq-, o]^ CMOS ^ ^ofl ojo^ ^-a]^ ^ 01^- 

<si> ol^l, ^^^l *H*I ojt)1 vcc € 3*. e^-ilJL 

RESETS ^}°HH ^o}^, o]6\] t^-ej-, NM0SH N17> i^JEL (E)°fl 3 

^1^1^ VSS* IcS. (E)sj #^JLtt 2fl*l^-(64)°JM ^^Al^oj efl^^cf. 

<82> <^7l>H, PMOSH^Al^Ei Pl^r 2l354L£ RESET7> £.^-<Q ^-f, ^ ^loflo]^ Aljr CEB oj 

^°« v 31^4 #^SM X1^«B>H ^Efl# ^IW. °H (E)S1 #<Ml3* 

<83> cf^-ofl f x^c (F )o^ ^oj. 5T>o] S ^o. f 1^^(65)^ *l<3-f(66)£] 

^(T2)9] ej^j ^o] 3^ a]jt RTD1- iH^r}. 

<84> £ 10 £. ^ <aol}ol^- Aljr CEB7> H^^A]^ RESET 14 T 2^ A] 7Vo>S 4=-7fl S^-B 
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< 85 > uy<* t b^aIJt RESET7> ^ <y ^11 oil: CEB J±4 ^ 3.-9-3. c]Aoi|o|f| ^ 

< a°fl°llr *l3L CEBofl ^sfl NMOSH^^l^Bi N17> ^3.5. -°-*l*>7fl £)<H ^= (E)^ & 

<86> ol4io]i ( T3^^ ^ 9jollol^- Al^ CEB71- 3^-3 ^l*}^, NMOSBSH*]^ Nl 

7> ifd^sH ic= (E)^ ^i^l i^E. (E)2] Efl^l-^(64)<HlAi o^a^ 

<87> ^7]^, PMOSS^fl^l^Ei Pl^ el^jE. RESET7> <H ^-f, ^ o]o]|ol^- a]jt C EB^ 
#<y. efl^t^ ^<&o] 7\}4=-i%x\ ^1W. °H tq-sl-, 2n= (E)^l ^^efl^-t- 

7fl^*lH 3-°- 

<88> ^A-l, (F)^ ^oj- e^o] ^}o]^ ^o]^- ^o. t ^ iMJJf (65)*r *]<3^-(66)el 

^1^a1^> n>3. (T3 )^ 3gi^-g- ^ el^i ^o] a]^ rtdI- iHl^k 
<89> £ no. ^ oj^o]^- aij: CEB7]- ^r^ofl *\}3. 

<90> ^^Jl RESET ^ ^ ^Hl" Ajjr CEB7 }. S o. S c^oflol-g-s) 

^, 3.2. ^5^0] ol^ Al ^ ^ A}jr RTD7 ]. ^-^^Cf. olnfl, ^ 

ajj ol^icHl ^^^) oisjjq^ s ^ o]c e1 |A RADD_PAD( 000. .00)71- ^^1 Qy] ^o\] o]elz]}^ 

€°1 3# ^Jl atd^- &tt^. 

<91> o]jfo\} t ^«.( 90 )^ ^ Ajjr RXD^l 9joflol^-A] ^o] ^ Ajjr A TD_S, 5. 

s^^H ^JJ: ^ °J°11 0 11- SEN* ^ ^ ^Ha]^ ^-^u. (100) - 

^ ^ a] out* «H?^tK 
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<92> tf-g-°ll, ?f-*m <£ns\^ 3,2. °]ELZ]}^ RADD_PAD( 100. .00)7} ^4" 6 fl3E f ^ <?]<*fM 

1- ^IJ: CEB7> S-fS tq^oflo]^-^ ^-fo)]*> efl^]^ o]n E |A RADD_L7> #^4. ojofl 

45}, ^31^ €°1 3 #^(70)^ o^cefli ^o] Aljr ATD» ^ *1H^Jl ^ 

^(100)^ ^.E.e1)^ 31 o) 7^% a]Jt ATD°fl 4^ *H-E.e] H ^4 OUT* th^tf. 

<93> ^ f ^ ^ o. = efl^ ATD SE^r a) ^5 ^o] a] J: RTD7]- *>$5K 

<?H°11; A] 2. CEB7> *Hs. o]6\)o]M. £ ^^-cHl^ ^^«S^7> 7^1^^ %^5*- ^-Efll- -ff*]^ 
cf. ^ioflsH ^ ^Hl- a]Jt CEB ^ #3 ^Ml- Ais. 0EB<H1 2)n o}£ cflol 

<94> £ 12^ % oloflol^. A]^ CEB7> -B-^l^ ^-f , t^ofl 7J- 

<95> ^7-1, sj-^ ^ ol*ofl e^Aljr RESET ^ ^ <?l°lM-i- ^]Jl CEB7> S-fS. cj^ofl ol-g-s) 
-S, ^^l) ^JELefl^s] 5] 3! ^o] £^ A]Jr RTD7> IHS^K «^7H, ^ oloflo] 

1- ^IJl CEB7> s-f°l ^-EfloflA^ RESET7> SM^M s-fS 4^°fl°]l-s1^, H^-ilJ: 

RESETS] c^oflol-s- Al^ofl ^71 *M 3^ 3H 3# 413l RTD7> 

<96> Cf^l, ^Ml: -tlS. CEB7> S^-S 4^°fl°ll- € ^BfloflA^ OJ^S]^ S£. 

<>| = efl^ RADD_PAD(100. .00)7> ^-f o^isfli ^o] ^#^-(70)^ <H = 31^ ^o] x\ 

5. ATDH- ^r^*Vcf. ^ *1H^1:£. ^^(100)^ ^ = efli ^ a]jt ATD<=H1 4-2]- ^]2.e) 
It ^ OUT* ^-^^-cf. 
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H 13£ SSL o]^}^6\] 3 ^ «yo]]ol^ CEB°fl ^«fl s]^} ^ 

°1 3# ^IJl RTD7> ^MB#-§: M-Ej-iflfe- EMnjxEolch 

sj-^l £ ol^oj] RESET g ^ ^Hl" *\3L CEB7> S-fS. ^ii^f £) 

31, 3-SL o]ELZ)}^9) <]mX\ 5^ A)Jr RTD7> ^^tf. e)^AlJr 

RESET J£t|- ^ SHM-g. CEB7> ^ ^7)1 S-fS t^olM^. sq^, ^ oj^olf a]Jt CEB^ 
cj^oflol^- Al^ofl ^-7]^ 33} ^o] Aljr RTD7> nH*H, ^l A All2. RESET 

^ ^1^1 °1^T CEB7> SL^f- 5)^ A^o^ 31 ol ^# A]Jr RTD7> 



<99> olnfl, ^ <^H^- A] CEB7> *Hol ^ofl^fe. sfl^ ^A]i LAT_C0N7> *>ol7> 

b14! %lo] aIJt RTD7]- a>}o]c>] ^*HH^- efl^l *IH^]Jl LAT_C0N7> 3.^-7} ^cf. 
<ioo> 4^1, efl*l ^M^IJL LAT_C0N7> %\<>W&, o]£^i RADD_L7}- <H^3l^ 

3 #-¥-(70)3. #^S]al, ^^-(90)^ €<>l ^ ^IS. ATD_S# olofl ttj.^ ^ 

>-ofls <yoflol^ a] J: SEN^l S-fS rl^H^- ^ = WL) ^eflolE 3.0] PL ^ H ]e 

BL°1 *}o]g_ °HH^- ^cf. <y^ol^- Als. SEN71- ^ 

S.3 >iofl c-flol^ D0UT7> 

<101> ol^ofl, ^3^x1 ^ ^loHol^- A]Jr CEB7> oloflol^- 5^ ^^o]^ 

D0UT7> 3o1a o v #asi^ ^uf. 
<102> £ 14^ 3.SL ^Heflioi] ^ ^3- a] sl^Ajjr RESETS ^sfl 33! €°1 ^# 

^IJl RTD7> t^^l- 143^1^ Bfolnjcolcf. 
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^ £r o)^} ^^S. RESET7> t^oflol^- s\jL t ^SL 
a] ^o] aijt RTD7 |. ^^*vcf. <^7}*\, ^ *\$. CEB°-1 ^^ofloiM. A o v^ofl 

Ai s^Aljg. RESETS. -y-S. cl^ollol^- s}^ El^AlJr RESETS ^o\] o\ ^ x\^6)} -g^H el 
3! €°1 3# RTD7]- ^-^*]r4. 

^^H, sl^^ls RESET ^ ^ <?MM1- A]jr C EB7> 2.^- S-f 7} s]^ Al^oflA-l ^ 
°1 ^# ^15: RTD7> lH9th}. ojnfl, s.^ ^JE.^ radD_L71- ^ o., 331 ^o) 

3# ^IJL RTD^ll n}5} ^ ^1^ ATD_S7> IH^I 

^ ^1 ^1 °1 w ^IJL CEB7> S^-<el ^-Hfl^l^, sfl^l *lHAljr LAT_C0N^ -S^-l ^ 

RTD^l ^«fl ^ US. ATD_S7> ^-^*>^ ^<S5. ^1 ofl oil: ^ SEN71- cl^oflol-H. ^cf. 



n^A^ Efl*l ^Hai^ LAT_C0N7> ?>}o]g_ ^l^, ^c^o] WL, #3HB ^91 PL ^ 
wmel-tl BL°1 -&}o]s. °JHH1- nsl^l, 4fl^H <?M]oll: a}jt SEN7 |. v\o)g_ #o}f>} 

^ °fl-2.Sl 1H1 #^ C-flolEl- D0UT7> ol^lofl ; ^ 9joflol^- A]Jr 

CEB7> ^>ol S 9joilol^. sl^ ^ c-flolEl- D0UT7> dHaj #^sl^l ?>^q.. 

£ 15«fl M-El-\4- ^-ol, ^ Ololloll- AJJ: CEB7> Cl^^o]^- Aj-Efl^- -fpX]^- ^ 

-T- #^ 31 ol El- DOUTfe 31^*1 #^4. ^, ^l^ofl^^ <>]# a>o!§ oice^di ^flxg-^ 

tflolEl-1- 7!\^n*] X\^Z}7} SSL °)ELZ]]^7\ ^o] ^S.^ ^ -^^-ol Al^S^ 

*1 4i°^t %^J% ^S. -Pr^ltb^-. 
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<ios> zlsIjl, 32. o]Ee11i7f ^*V<^ ^^efli €°1 3# <ls ATD7> ^-M^ <*fl 

SEN^. *|-eW, -ffi^H ^^o]^ Aljr SEN7]- sHs. *^5* 3<H&^ *<?H1 #3 ^ofl 
^IJl 0EBH- ^ <£H°11: a]Jt CEB# ©1-g-sH ^-r-°ll ^oj^l- ^ oiTfl ^rf. 

<109> ^AHl^ n)l2.s1 -go] ^-^-^1 ^-g-oflS Ir^Kn, ?fl^*IH 

-n-^lW. <4^i, °M ^>°l#°fl^ <a^€ 5.-$- <H = efl^ RADD_PAD7> ^*>^1 

<no> S*K h^o]e e|-olE oicHlo]^- a] j: WEB7]- t^^oflol^- ^o} efolH ^ 

°1 tM^ (90)^r eHB. oloflo]^- ^ol ^ a] j: WTD<=H1 4^ ^ 41 S ATD_S 

1- °H1 ^ *)HA]31 ^-^-^-(100)7> ^ %SL3>A Sfl^Kf *)1S.£) ^] 01 

<m> £ 16^ ^ °HH1- a]Jt CEB ^ #^ <?MH1- A]^ QEB71- 3^-3 al^S)^ , 

32. <H IE. 31^1 RADD_PAD^ ^s^-a] -§-2} Bfol^i^s. uJ-Bj-^cf. 

<112> ^ f ^ Ol^o]^- Aljr CEB ^ ^1^1 Oil" A]^ QEB7> 5L-°-9j ^O. o]jEL 

efli RADD_PAD7> ^s)-^- ^-f ^^.eflAi ^_o) a]jt ATD7 }. ^tb^. 0 )6\] ul-e)-, ^o] .g- 

^ ATD_S7> ^:^s)ol ^^^H ^MHIf- Ajs SEN7> S^-S. ^ ^ofl o] ^- ^cj-. 
<113> o]^, ^ol ^ A]jr ATD_S7> 3^-3 S\3L t sfl^l ^o^aJJ: L AT_C0N7> 

o}3 °MH1- ^ ^JEIB1-9J WL, 5}o] PL ^ wlH^°J BL°1 f>}o]3 <yoflol-g- s^cf. 

nf-g-ofl, ^Hl- a)Jt SEN7 ]. z}o]3 o]o\]o}^- s)^ c-flojE]- DOUTol Tjl^^^i # 
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<ii4> 3 SHMl- *JJl CEB7> A o v Efl» ^-f efl^l ^H^(42)^r °J^5l^r 3-2. 

oU=efl^ RADD_PAD# #^*Vcf. ojofl ofej-, <H^-efl^ €°1 ^#^-(70)^ ^tefl^ 

^# ATD» IHI^H 3#aJSl ^ ol-f^lS.^- tVcf. 

<115> u>ol: > £ 17o1 ]^ ^ a].^ ^-o] o]o])o}^ ajjt 0 EB7> *Hs. oioflol^- ^ 

^He]- DOUT^ c]o]a o v #7]] ^cf. 

<iie> £ 18^ e]-olH <*H°l-i- WEB^ %>$3H| h}-o]b. °l«*IM-i- ^o] a]jt 

WTD^ ^4 E}o]nl q-Efufl^, 

<ii?> e]= Aj-oi-t ^HHfe b^e olcHjoiM. a]^ WEB ^ 431^^5. oHHl- a]^ 

SEN7]- *M Aj-Efl^. -e-xl^ #^ eflom D0UT7> #^t}. 
<iis> oi^ofl > sfolE a>o]i- ^MH^ e^-o]H °J^oll- <JJl WEB7}- ^ol^, o]oll 

14^, °J°11 0 1# ^ Aljr WTD7 ]- ^-A^^-cf. nslJi, £)-o1h 9J oil oil: €°1 

WTTHl Sl^fl ^ol ^ a] ^ ATD.S71- oloflolM. ^ 
<ii9> 2fl^] ^Ha]^ LAT_C0N7l- ^>ols oi^o]^- s)^, ^ = e).oi WL, l-elMm ej-o] 

PL ^ ylH5|°J BL°1 *>o]s. olofloi^. s\il, oj^ol^- A]jr SEN7> f;}o)3_ 9}^\]o]M. 

ccf^, ^ ^Haij: hVa^«.( 10 o)o11 £)f$\ sfl^ *lo\] oj^ c, 1o ]b1- DIN7> Hl-ojE 3 
Aj-^<y e^-olE ^ oi^ ^cf. 

<120> <^7H, ^J^ona^ o]^ O^^A, A ].ol3.ollA^ OjS^ 3l^r*)H T^^M 

$1*11, Sl-olH o]^o]^- ^o) ^ A]Jr WTD7 ]. i£A^|. 7 ] ol^ 7 >xl Tll^^fl^ #^2}- ^« ftx) 

<121> £ 19^ ^o,] crf^ ^^^1 cl]£2]2] ^£o]cf. 
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<122> ^-^ c. 4^7^ ^ BLK(0)-BLK(m)^r ^ BLKxr 4 

*>M-£l ^ 1-^ BLK ^K^flsJ ^ 5]]ol^ cPl-^r *H-^ ^ 3H*1 BP 

S #3 BP tfl-^ 4n"7HS] 5flolxl CPl-^r ^lo| %^g).sl7ll4 

J 

-^€4. ^^tv ^ 1-^ BLK *4HH ^1^1^ ^ «- 

<123> £ 20^- ^o\] MUMS 7 <Kh#*fl ^lS-E)^ 4€- ^*HHc]-. 

<124> £ 20^1 ^AH^ f 4^71] ^ ^ BLK(0)~BLK(m) , ^^-(350), ^ 

^H, ^ 1"^ BLK vflofl^ fl*H 3*lt!r sL<L 

<125> 4^r7fl^ ^ -S^fe- ^-§- Cflo]Hf ^^«-(350)o] ^ GflolB}- tH^ CDBfif -g^cf. 

4^7flSl 23^ 2)H*1 cPl-^r ^ lEflol^ B P« 31 °m *Hi CDB^- 

S|M*1 BP tflJjL<S] ^ 7 fl^ ^ 2)101*1 CP*^: -g-^Hl 

sl-sqjz, cfloiH}- »l^(400)sq- ^^t}. 
<126> £ 2 l£ £ 20^1 JE^m jQo]*) BPSl ^-Afl ^ £ olcf. 

<127> ^ ^o^l B P^ ^7fl ^ sflo^l CP» ^l*^. ^VM-^l 5g3j ^ol^l CP 

^^E. ^3]^- (200) ^ ^ (300)1- ^ul^cf. <^7l^ ( ^fl^ofls »l^^-(200)^ 
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^7fl^ AjAofl£ S/Al- ^w)^zL, ^-^7fl«1 Hi«»£ S/A^r ^7flSl c-flojE} tt]^ CDB 

sq- ^cfl<^ tfl-§-*H ^^^c}. ^li^S <£MH# SEN^ £€: S/A^l AS 

$17>£)<H, ^i^S S/A3 ^-¥-1- 

<128> sgej ^em«-(300)^ ^7flS] ^ej ^ ^^1(311)* ^ul^Jl, 4^7^ ^ 

^ ^*1(311)tt 4^7HS] ^i^H S / A ^ c£^c£ tfl-§-*M o^^cf. Zl^Jl, t-flo]E]- tf| 
^-¥-(400)^ 4^7B^ c-flolB]- Hir 4^7^ ^ej ^U] ifl*] (311)4 5ge] 
^!Jl CS_SW^ ^Htb^. 

<129> £ 22^ £ 214 ^Aofln s/A ^ ZL ^ -*Hj s)^£ol4. 

<130> |io»£ S/A^ #^ P3, PMOSEfl^l ^3-^(210), ol€e}°l^^-(220), NM0S2fl*l 

^44(230) ^ #t}£ ^4*1 N41- ^til*Vcf. 

<131> = <g P3 ^ #tq-g- N4 ^ jg-^ s-Tg ^4*1 P3^ ^ 

°1 w -JJJE. SEP<=H1 14s]- PMOSsfl^l ^44(210)^1 VCC» ^^*Vcf . ZL^ZL, 

#tf£ i^^l N4^ ^li«S£ ^Hl" a] si SEN^I 44 NMOSBfl^l #^(230 HI VSS 
« ^•^•^4. ^ogn oloflo]^- Aljr SEP ^ ^l^ol4 A]Jr SEN-cr 

<i32> PMOSefl^l ^44(210)^ #<S P3 ^ NM0Sefl*l ^4(230) *}o]6\) ^1*}°}, Efl 

*] <3£3 PMOSH^H^l^Ei P4,P5# ^1^4. NMOSHfl*] #^-(230)^ PMOSefl^l ^ 

Y(210) g #4£ ^4*1 N4 A>o]ofl 3*1*>^, efl^l ^^^l NMOSH^l^El N2.N31- 

t 1 «ltb4. 
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<133> o]^c}^ «.(220)^ PMOSB^l^Ei P4, NMOSH^^l^E^ N2^ ^ 7flo];e ^^>^ PMOS 

P5, NMOSH^^l^iB^ N3^ ^-f- TflojE #7} A}o]ofl <£^£)<>| ^ojE c^ofl Ajl^ofl 

H SEQ7> °l7}£}^ PMOSH^fi^liEi P6# ^y]*Vcf . 

<134> o]2\i$. |Aofl H S/A - o]^s1-ol^«-(220)^ wl«-^2^A] PMOSHfl^l 

(210) ^ NMOS^fl^l ^^-(230)7} ^^)*Vcf. ^, ^ofln o]6]] 

^IJl. SEP, SEN^ %^SM PM0S^^^liB| P3 ^ NMOSH^^I^Ei N47> ^5^, PMO ssfl 
*1 #^f(210) 31 NMOSHfl^l ^^f(230)7> ^4t4. °H , °1€bKI^ -ilJ: SEQ^r *H 7 }- 

PMOSH^l^B) P6^ tftfl* 

<135> ^^<H1, ol^e+ol^-a (220)^ ^li^H S/A7> ^, o]^E}o)^ 

SEQ7> ^<>1^ PM0SB«iB| P67> Afl^oW^ s/A^l i^^l- #cf 

<136> Sj-Jg, ^--f- dlol^ U]i #^ ^^^"(240)^ VCC ^]7>^-32f ^ C-HojE)- ^ ^ 

CDB A>olo)l o^sq^ TflolB ^Hl ^-f- U}+ a]Jt CDBPU7> <?17>£)^ PMOSH^^l 

^ P2* ^wlW. ^ cflolEf h]a f<y ^jjL(240)Tr ^B|*>*1a1 b}-£t£H ^jg. c-flol^ 
^ CDB» *I^*i<y- 31^ S SBl^l Al^icf. 

<137> ^ c-flojEf ^^(250)^ /S^l ^1^^^* *lH*Rr ^-f. C-flolEl- 

^*]Jl CDB_SW!r ^-f- cfl ol e|- tt^ CDBofl Ajefl^ ^#^1}. ^ z\] o] b\- >- 

3^ (250)^ ^a^aI zl *K^uf. 7}^Q<$ «-(260)^ 7l^^l<y- REF# itJEL S 

ofl aIbm^o.^ ^f>}7) ^tb 7l^^<y- a]emaijt ref_SW» *IMth=K o^H, 71^^^- *H 
^(260)^ ^l^ows s/A^ ^)AjAl H^S]cH 7l§^<a- REF# 2nJ!= S°fl 
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<138> ^ ^^(270)^ it— (G)4 ^-^(400) Aj-Ol^l ^^H, Cllo}Bl- 

*H ^(400)5.^ o}7}5q^r cflojB]-!- ^^*H lci= /S^l #^4. ^ ^ 

^-¥-(280)^ ^ HHe)- u]i CDB-4 (G) <£^.s\°], huB. (G)S--^-Ei ^7>5]^ s) 

— ^olE}!- ^-f- c-11o}Ef CDB°fl #^*Vcf. e]JE1 ^-g- ^^(280)^ 2})*HV 

A] 5geJ ^Bfl ^^^1(310)1- -f-Sfl ^<*]5. S/AS-^-Ei 0]7>5]^ ^-RV^tf. 
<139> AjBfl >i^^(310)^ Jb^EL /S ^ itJEL (G) A)-o)o] ^d^^o] <g^-|- afloat}. 

Jl, 2]Bj ^^(311)^ ^ S ^ ^^(400) A>OjO) A}eM^O} <g^^. 

^Ht!:^. cflolE} tH>^-(400)» -f-sfl ^7f£^ eHB cflo]E)-7> zj^ ^ i 

fl*l(311)S -f-sfl S/A<H1 tR^ji, ^^-a] AjAofls s/A^l 3 = u-Ho]eJ- 

7> ^ ^ ^^^1(311)1- -f-*fl c-floiE]. n\^*U00)S- 
<140> c 23^- £ 22^1 S/A^ cf^ ^Aj^olcf. 

<i4i> £ 23^ S/Att cflo]Efl- 7-RV ^ 4^>7l 7 <H^31 

?H4^lE|^-(290)«- ^ti)*lcf. o^H, ^-jf^l 7fl5rflAlE^(290)^ 4^?fl^ 
Ei FC1-FC4!- ^-Hl^-cf. 

<i42> ^-o^^l 7flsl]AlEl FC1, FC2^r =l <U^ Q ] PM0SH ^ *1 ^ E-| P4, NMOSH^^l^E^ N2^ ^^f- 

^-7>2f ^^n}. ^-R-^^l 7fl2flA|E^ FCl^l i3 ^o] CPL ^ 

^JL, ^flsfl^E^ FC3^ cf^- ^^^4 ^^€4. 

<143> =lz\JL, ^J-fj-^l 7flifl^El FC2, FC4tt h < U^°] PMOSH^^l^iE^ P5, NMOSH^l^Ei 

N32] ^--f- 7])o}^ ^>s>f c^sjcj-. ^--B-^^l nn*}*\ FC2^ 13 ^ #eflolB 

CPL4 ^^JI, 7fl3flA]Ei FC42] cf^- ^#^#4- ^^tf. 
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<144> ol^*V ~P"^§ "8" ^-B-^i^l 7fl3flAlEi«-(290)^r -ffl^H. S/A^ Hl#^SM ^o]h}» 

*i#*l-JZ, ^i^ol ^ o gs]^ S/A7> o]^ ^-Efl^ c-flolB)-!- 4^*Vcf . zi 

<i45> £ 24^ £ 22 ^ £ 233] eMH ^ ^^1^.(270) g e]£L ^ ^3)^¥-mQ)°\] & 

<146> Dj^ t H^-olH ^ ^^^^-(270)^ ^l^^ Al-oloil z|g o^sl PM0S 

H^I^e) P7.P8, NMOS^qfl^l^B^ N5,N6# ^l^. PM0SH^1^&| P7^ 7flo]E ^Hl eV 
°1B ^ 4]JL WDP7f <y7}=}£f. PMOSH^^l^E^ P8 ^ NMOSH^^l^Ei N5^r ^ ^ 
7>7> cflojB} tHi-^UOOH] ^^€^f. NMOSBSfi^liBl N6^r 7lMH #7H1 eWB ^ ^11 
WDN7> <?l7>^cf. o^H, efoje ^ Aijr WDP ^ el-olB ^ ^]Jl WDN^r ^3. aVtfl^ 

<W7> 3 = ^ ^o 1 ^i«. ( 280)^ ^Hl 311 <M€ PM0SB 

31*1 ^3 P9.P10, NMOSB^l^Ei N7.N8-I- ^Hlth*. PMOSH^liEi P9^ 7]]°)^ #*H1 el 

— ^ 41 RDP7> ^l7>^cf. PMOSB^l^B-) pio NMOSB^^l^Ei N7^r ^-f- ?1HH 

7} iaJEL (GH ^ ^>7f ^-§- c-flolEf CDB°fl ^^^cf. NM0SH€*1 

N8tt TflolB t^ofl sjc ^ RDN7> <a7>^cf. <^7H, b^s. ^ a]s RDP ^ e) 

— ^ ^IJL RDN^r tiVcfla) <H>£-§- 3Hrtf. 

<148> £ 25^ £ 22 ^ 51 23^1 4fli<gH S/A<H] ^ o] nj^o] cf . 
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<149> 0^5)1^7} OjBji^ 0^c E fl^ ^o] ^# AJS ATD7> Ojoljol^- ^Cf. 

<150> o]3fd\} t 3\}o}*\ o]^z])^ Y<n:0>ofl ^sfl ^ CS_SW<n:0>7> 

4. zl^ji, EfojE o]o]]ol^- ^l3L WEB^ ^HH^] l-el] o]h 5}<y PL ^ ^^ej-^ M % 

<isi> 5. 26^ £ 19^ ^-g-^ ^li^E S/A^l ^4 Efolnj^oic]-. 

<152> AflS^r S^. ^ = Efl^7> ^ ^# ^IJL ATD7> ^oflol^ ^jr, 

sfojH °HHt- WEB7]- oi^-^c^. o)d\] nj-E)-, #eflo]E PL ^ ^ = £}<y WL°1 

<LMH1- £]oi ^ %^s|.^t}. o] itfl ^ #eflo]E ej-oj p L ^- T1 o) ^^o> *[o] ^-Bfl# 

^l*Vcf. ZL5]ji, c^cefl^ ^o] aij: ATD°1] itj-^ efl^l ^H^IJ: LAT_C0N7> sH^- o] 

oflol^- ^0^(42 o]£6\) cgiXQ s ^ o] = 5flit efl^l^cf. 

<i53> , 5}oiH <y oil oil- ^IJl WEB^l £#<H1 nj-ef e}°lB <>H°1-I- &<>] ^# ^IJ: 

WTD_H(*H<13 ^ ^1^)7> =L?)Jl, eMB ^l^olf ^ol 

^IJl WTDJH 5}o1h ^ai^ WC0N7V ^s^cf. e^lB. <y<HH-i- ^# 

WTD_H7> ^ 2)}o]x\ o]^]]^ y<n:0><Hl ^*fl ^ ^ *±S. CS_SW<n : 0>7> *}-3jl 

<i54> o)^L6\) i tn ^6\]^ b}o]h WEB^ 9j ol^s) ji , e|-olH °]ofl oj^- ^o] 

^# ^Ji WTD_HS] cl^oijoll-Al efolH aIMaijt WC0N ^ efo] plo] ti) ^ofl ol^t). 

. °}7H ( e^-oiH ^I^a]^ WCON^r efl^l AIM a] J: LAT.CON^] ^^^oll- ^\}^}7] 
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& sq-ojH ^H^ls. WCONS] cl^lol^-ofl rcj-eq- Bfl^ ^o^aI^ LAT_C0N7> c^oIM-^ 

#efl°lB PL°1 ^i<HH-ir^ ^ <H^a)#°1 ^e^J WLo] 

<155> £ 27^r £ 20^ ^AHH ^-g-Sjfe- Ajl^o^H S/A oj ^.aj. E}o]n o l £ olcf. 

<i56> 'd^i , Afl^^- si <Hi=efli7> ^s]^ ^nefli %\o] ^ A]Jr ATD7> o]-^ S) Jl, 

e->°lS <?H°11- a]s WEB7V ^^ofloi^rf. ojofl ^ej., f-eiHe ej.o] PL ^ ^H.i£Kl WL°1 

ofl, 2}o]E ^o^A]^ W C0N7> %^S1-Sl7l ol^^j Cl^oflol^- -a-*lti-Tl. ZL^JL, <H = 

31^ ^# ^131 ATD°fl sfl^l ^H-ilJl LAT_C0N7> ^H^. <>1°1M1- 5)jl, A 

<157> Cf^-ofl, 5}o]E olcllol^. A]Jr WEB^l £#<H1 ttl-e)- E}olH ^oflol^ ^ Ajjr 

^}JL WTDJH a)-^ sHB *lH^lJi WC0N7]- ^^tj-. sHB o]o])o]-g. %o\ a]Jt 
WTD_H7> <g ^ o_ > ^ol^l o]^.efl^ Y<n:0>^l ^-Sfl ^ ^ ^IJi CS_SW<n:0>7> *>ejl 

<i58> o|*o 1 ] ) tn^MH eHB <£l°1M-I- aijt WEB cq olofloj^-s] ji, eJ-ojE <>H°11- 

3# a]Jl WTD_H^1 c^H^-a) sfolH ^M^i jr WCON, ej.o] PL ^ ^;Els}<y ^o) 

c]^oflo]^-^cf . o^H, e}o]B ;3H^]Jl WCON^ sfl^l LAT.CON^ o]^- ^Efl 

LAT_C0N7> i^^^ol^-^cl-. 
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<i59> 5L 28-^ 2WH WEBS] #^sHl eWB ^1<H1^1^ €°1 3# ^ 

WTD^l -g-^l- Efojnj^ i4Ef^4. 
<ieo> ^a-], E]J= a>o]3. ^HH^r <H£efl± RADD_PAD7> ^^^}JL, efoje c] 

^Hl °1 -M- Us WEB ^ ^jli^H °]°1H1- lis. SEN7> *}o] ^-Efll- -H-^l^H #3 el] o] ef D0UT7> 

<161> ol^ofl, e|-olE Afol-t ^Tj-oflA^ <y^S]^ S.^. ^^^^ RADD_PAD7> ^^^>J1 ( 5}o] 

— <^H1- lis WEB7> S-fS. ^ol*Vc}. °H1 4^, 5}°1S ^l^ol^- ^o] ^ Aljr WTD7 -|- 

^.^^l, eW^. ^Hl- €^1 ^# ^ WTD°fl <^sfl ^o] ^ a] j: ATD_S7> 
€4. ^fl^H <y°fl a]s SEN7> S-fS ^ioflol^- s)o] ^ ^ o] Ef DOUT 

7> 

<162> ol^cfl, ^ol ^ a}^ ATD_S7> c^H^- s\# t Efl^j ^HaIJt LAT_C0N7> f>\o]s. 

°11 °1 w 5)^, 3 WL, f-3HB ^ PL ^ wlB&h^ BL^l <?MH-g- sjcf. 

<i63> cf^-cfl, s^oi^ <yoflol^- a]jt. WEB7 ]- tHH-l- IIS. WEB°fl -^71^ 

€^ a]eh a]^ CS_SW<0>, CS_SW<1>,CS_SW<2>7> <y«1H-i- sjcj-. o]^ofl i ^i^ofl 

— ^MH-I- lis SEN7> «-^sHg -#3HH ^ ^H^IJ: ^-^f-UOOH ^*fl *fl^ 4t7l] 
^ c-flolB} DIN7V ^HiLS el-ojB sH eMB ^*h§- ^«8t* ^ ^Tfl ^cf. 

<164> °l7}*}, Afl A,o})3^ ojE^li Afolfo]!^ ol^^ O] E]-!- 7jl#3fl^ X\ ^}7] 

e}°lH ?lo] a] jr WTD7 ]. igj-xg^ o^}.*] Tfl^stW -^Efl-i- 
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<165> £ 29^r £ 20^1 -i-Sj 5Ho];*l BP4 Hi 0 !*} u]^ ^-^(500)21 ^JEojc]-. 

<166> c-HojE} tt^ ul3)w.(5oo)^ ^7fl£l OHe). «1 ^ tH 3} <0 : n>-I- ^wl^Jl, 4^r7fl5l OH 

E]- <0:n>fe oJ<4 cfl-§-£]^ cflolEl- t^Jf (400)^ ^^t}. ir|-eM , ^-^ 7 H^ 

^ 3H*1 CPS.-^ #3=1 HH^l"^ ciHE}- t^i ^3^-^(500)1- -g-*fl HHBl- ^ 

#a ^^^-(600)^1 #3=1^. £E*h cflolEl- <y#^ Hliil^-(600)^El UMBH-g: c-11 

olEf ^ 31 ^-(500)1- -f-sfl ^s^sH ^-^ 5)lol*l BP<^1 

<167> £ 30^. £ 204] oleflo]ofl ^-*V A oMl ^^£014. 

<i68> q o] efl o] ^ A^y. ^ <Heflol(700) ^ ^l^wl e^o] ^ tL( 710 )^. 

<i69> °)7}*\, ^w. ^ cv|efl ol(7oo)5l zl-zl-o] Dflo]H lH e|.oi ^o. 4^ 7fl oj A ^ yl^o] SBL 

f^H ^l-M-21 A-la. wl^si-oi SBL 2}- ^^4. =L^3l, MBL-& 

9i^^cf. ^, ^h. tilH^-o] *m SBSWl^l #^SH NM0SH^*1^E| N137> ^ 

£H s>M-^ ^ alBel-o] SBL-i: ^ £}- ^ ^1 . g^, ^ufo) ^y. ajE^o} sM ^ ^7fl 

<i70> Hjeei-o] SBL o. ^ «lHel-t! #^ 4!J> SBPD^l NMOSH^l^Ei Nll^l 

n&F-gr^ efll£ 4. nelJi, ^ja ul^e}^ #<3 ^IJe. SBPlfe a] 

S5+<y SBL°fl ^l^^>7l fl^ ^}JL°lcK ^, ^^1^1^^ VCC iLcf 

^ >H«- wlm^J SBL^l 

<171> ^.elJl, *\iL w|HBf^ a]jt SBSW2^ NMOSB^l^Ei N12^1 trfs}- ^ u. B] 

Se}°J #<S SBPU ^] tJlHa}^ SBL a>o]^ o^^g. ^H^-cf. 
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<i?2> NMOSH^fl^liEi NIO^ NMOSH^fl^l^Ei N9^ *fl Q^^AQ MBL A°}°\} <£^S\3L, 

^1°1H AAA A JL alHHf^l SBL4 'd^^cf. NMOSSsH^l^Ei N9^ ^ *1 NMOSH^fl^l 
^ N10 Afolofl <S^£lJl, TllolBl- ^oiHlB^ #^ MBPD7V <?17>£)<H Dflolti]. 

B^Kl MBL 21 °M- 2:^«Vcf . 

<i73> ZLS]J1, DflojaiE^o] jgjr w-(7io)^ ^*l<y- VPP(£^ #^3l 0 J- VCC) 91 AAA 

DflolalH^-o] MBL 4°H TflolH ofl ^lH^ MBLC7]- ^]7>sl^ 

n^e} ajiajaI io] B |E^o| MBL^l S.EL ^^*V4. 
<174> ^ ? £ 3i£. £ ^ofl rcj-^. A^A^l v\}5.E)2) A°}^ 5LILA ^A Bfojni 

<i?5> v±x\ t tl7-A$\ A<$A ^ ^^jJE. CSB ^ 5}olH <?H°l-i- ajjt WE B7l- S-fS. c|^<*H 

3^, 5.= ^-Hfl 7 > o]6\] xx[^ t ej-olH ^ i^^l^-(270)7> 

ol-i; S]J1, Ajl^oB H ol^o]^- A]Jr SEN ^ °1 W°l^ ^IJl SEQ7V ^^oflol^- <£cf. 
<176> o]^) , t2^A2] A<£*\ Zl^-AH M °HH-1- 51 jl, A^ti. Hi EB^O] =^0. ^j, 

SBPD7> ^^oflol^- 5^ ^0} ^ i-n 7 | ZLe^JEl i])^ 3~7}s\-QA. =LZ\5L, ^ J §- 

31 °1 A #^ CDBPU ^ 4fl^<g = <?MH1- Aljr SEP7> <?1°1H1- ^nf. o] nfl , t 2^ 

*HH ^-E.^'?! WL^ *SMH efo] PLicf ^ ^S^tf. nH*H , 3:71 ^AA il^l A 
A A&HWr ^ ^HM z] ^ 015: js. ^-cf. 

<177> t^ofl, tflolEf ^MJ ^-^o] t3 ^]ol Al S-gflojE e}.ol p L o] ^3§^oJ- ypp 51] 

^ °11 °1 w 3^, online}-'?} MM >i cHo]e)-7> ^]7>^Cf. ZLSlZL, a^h. tilH^o] 
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#5. SBPD7} ^^^]o]^-s] ji ( 7]&&<& ^m\3L REF_SW ^ ^ c-11 o] e} t^i ^^Is CDB_SW 
7]. oloflol^- <gtj-. o]nfl ( ol^s}ol^ a]s SEQ7> f%o]s, 91^}^ $\°] °1 ^ej-o] ^w.( 2 20)» 
a]^s}-Al^ o.s^l 4fl>i<* = S/A» ^^l^cf. 
<i78> t 4 ^l^^l Afl^op^ oHH^- a] j: SEP, 7l$^<y- ^I^aij: ref_SW ^ ^-f- 

<d^^lS CDB_SW7> ^i^ol^-^cf. zl^jl, ^<*5. ^HHl- 41 3E. SEN7> <y°lHlr 
£H S/A7f 

<i?9> oj^cfl, t5^^ ^I^aI #eflo]H ej-SQ PL<>1 ^^^o]^- s)jL t v}^s}o] Aji«Aijr 

SBSW27> ^*i<y- VPP elite 91^}°}^- =ib]jl, tilH^°J #£f-g- a]Jt SBPD7> 

ef^ MBL ^ ^ ^ CS_SW7> ^olH-g-sq:^ ^ cflolB)- #<^^1^ CDBPU7} cji 

<i80> ^-g-ofl, t 6 ^l^A] ^^ef<y WL^ ^ 2fl*M <tf ^""^M , € HH^ "*}oi«^- 

°1B«M1 ^cf. zlsIji, ^ti. ulHe}^ SBPU7} olc-flo]^- s\jL t Ajy. alBH}- 

o] ^^jr SBSW2S] ell^o] tilHeKl SBL^l 31^1 VPP 31 

te att, *m ylS5}<y ^11 SBPD7> r^iolloll- s}cf. 

<181> ol^ofl, t 7 ^oiAl e^-olH ^l^ol^- Al-gr W EB ^ €3HB e*°l PL<>1 9l6\)o]^. 

^°1 S^-S t^ofl o]^. ^cf. zl^zl, ^ h. ajHBl-^ ^emajjt SBSWl^ efl^o) jgjg^ 

°J- VPP elite ^*\JL, a^u. wlE^.o] ^ema]^ SBSW27> ^-fs. c^oflol^- s]^ nflo] yje e}. 
91 MBL^l c-flol^l- ^ji alHsl-^ SBL°fl #3^4. °H , ^ ^^(280) ^ ^-f- 
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c-flolE} n\+ Ajjr CDBPU^r 2MB ^-g- ^^(270)^7 t^Mlr^nh 



<182> o^H, ^olE}7> -sVol.-o^ ( ^1 a] A|y_ a] E 2**1 SBL^I &<&°) efl^o] 

^oitilH5}°l MBL^ ^oj- efl^o] ^-of^icf. 
<i83> ^tfls., ^s] cflo]El-7> ^-f , e) = Al A-^a. tilBe}-^! SBL^ *1<£M ^ efltsjo] 

<i84> cf-g-ofl, t8^^ ^I^aI ^£Le|o] WL°1 #eflolH ^ PL J±4 ^ c^olM^. ^cf. 



SBPU ^ e^jel ^ i 3^(280)7}- v]^o\]o]m. ^ x]u v) 

BEj-oJ Ajjr SBPD ^ ^1<?1 t3lHB}<y MBL°] <!>H^ ^l^ol^- ^cf. 

£ 32^ £ ^ofl 4^ 7 oMf^l ^13-5^ E^JEL ^ E}olnl £1 . ^ 

zlsIji, eHB ^ ^?H 1J f (280)7} S-f -B-^ltbcf. t2^#s} 31^] ^Jf- cflolEf 

*H — ^IJL CDBPU7> 7fl#*lH f>}o) ^-Efli- ^1^, o^ofl, t 5^?i^ e] = 

^^(280)7} ^Sj-sH, t 9^?J;°11 ^°g^>7l ol^^l %A^s|. Aj.^ -MtM}. zl^jl, 
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<i88> £ 33-^ £ ti>^- ^7] M-El-ifl^ S^olcf. 

<189> £ 30 oflAi t>}<4 &o] t ^Bfl 71 ^-f nfl A}ol ^ ^^ A]l3>rf ^ ^o. 

<190> ^-^o] ^-ft-^j 7 |]3()/.}E^ tiV^- ^71^ ^7> 7.-HV ^ ^ o] ^§>7fl 

^Cf. O^Ai, <^ ^(10E12) ti]-^. £. 7 | ^^-o] ^JjL ^ #is} -g-^o] ^1 

<191> o]o\) tiV^r>c^ ) ^. igj-t^o. ^ £ o^ 2|lol*l ^ ^<^ol £ 7 fljH 3*1H*1 ^ ^ oj) a] ofl ^. 

3H*1 *fl^ ^l^H^ -go] ^-§-5^ <g 7 ) nfl^-cH ^ on^>iA]o] H>4 A^7l 

<192> J£ 330^ ^ V}<% ^C] t z\]o]x) W^o] A}o]^ 7 > 10007^ °]^])^S. 

^-f, ^ 7H7l^- A>o]§ 51^^ lOOOWfl #4i*K°5.*| ^ 7 |^oll H]*fl til-^- ^7} 9] 
§^(10E15)1- ^ SX?]} SIC}. 
<193> £ 34^ *m ^al§ u|E}Lfl^ JE^tf. 

<i94> £ 34^ ^ w]-^- ^2fl7l#^ ^ cjj^^Al<Hl^ ^-ELefl^ ^ Aijr ATD^l 

4^ WL ^ f-^HB Bfo] PL f-^ ^ ^4 3.^ s\S.7\ ^-fr =^^-71 

3 ^ HHi4 ^/#^ tH^'Ll £|<H 31^ 4i2.7|- ^Efl7l#ofl til^fl 
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3Jflol^ W^<^ ^j^^Al 4_ cji\*\)^ ^-j- ^^^1 3flolxl ^ 5^ ofl 

ofl ^5}, s.*}<£ afl^-ofl ^-g-^ ^-f yflEie) ^^1^14. 
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[3^* 1] 

^ ^ ^l^^ls. ^^-1- ^^1^ s-^o.s l-fl^ #-R-*I^ "fis-el *fl<H ^1. 
[^t 1 * 2] 

A oM ^ Al^ofl n}Bj- ^71 3Sfl o] ^1 olJELsfli* Bfl*l*H 2fl*m *M*1 o]^]) 

[3^8- 3] 
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#-8-31*11 ^ls. si *1H #*]. 

^ ^1^1 oil- ^l^^l ^ 5^i^l-££] eMi! ^# 

^7} o]^]]^ ^0} ^-71 ^o] 3^ ^ a o v 7 i ej.o]E oiofloii- ^ 
°1 ^# ^ISi^ 14^ €°1 ^ ^1^-1- #^*Rr ^ 

A oM ^ Ai^ofl ^ ^ch^ ^l^Ai^i- ^Bfl^ o.s ^sRr ^ *)1 

^H^l-s. ^^l- ^Hlf-t- s}^- ^-B-^^l *ih #*1. 
5] 
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#7l sLSL o]^]}^ 3#fl WIS <3<^H1 Bfl^sJjL, no}*) o]iL%]^ & ^ 5)1 

°1^1 <^efl^ «1H ^^l Hfl^s)^, a o v 7] ^o]^! olj=5fli ^ 3)lo]^ o^ = efl 

^fe #7l ^H.efl>i ^ # 7 ] 3Eflol^l o]Eii|l± a>o]o] cg<*ofl «H^l^-i- e > 

#^*fi «fls.e| #*1. 

4*^1 Sl^i, #7] j4M*1 o]^efl^ tH^^ 
#7) ^ £MM-i: ^Ji^l ^1H*1 ^^Lefl^l- 2fl^l^>^ efl^m *IH*1 ^^e^l- 

#71 Sfl*l*l 211 °1 *1 <>1^5flit ^i2^Rr n °1 *1 ^SCll- ^til^-g- ^-^0.3. ^ 1- 

#-R-3i*ll ^lael *)H #*1. 
[^^J- 7] 

^1 6%H1 ^M^i, #71 *IH*1 0^5^ efl^l^f^ 

^ ^1 i#^^r^r* ^wl^-# ^Jis ^ lrfl*S:# 7 0 vo.^^i oflsel *iH #*i. 
8] 

7%H1 &°H, ^7l 5Hol^) ojcg^ ^H-^ 
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91 

A oM ^ ^1 °11 °1 -tlJ:^ #eJN 4^ ^-71 ol^efl^s. efl*]sH ^30.5. #<3 

S.SL ^Sefli ; 

10] 

*ll 9*oHl 91^^, ^7] 5.-2. ^H^fe 
111 
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nflS-S] ^ <&6\]o]M. ^ >£ 7 j efl^ ^^cq Hl^sJ-A] #7l 3.SL <Hi=5)l 

12] 

Dflfi^ ^ ^7)^} <#7] ^ X\2L7} X^^o]]o)^ >£3HH ^7} fi^Al 

3.7} &°}*}7) o)#77}x] a>}o] ^ efl^ sfl^l^ ^ 

*H ^oj- efl^ofl ttJ-5}- ^^Zj- ^- 7l 33} ^o") 

A]^- ^ ^til^ ^o_3_ ^ ^-fl^ 7J- o-^^ll nfls.^ *\)o] 

[^T 1 * 13] 

14] 

*fl 121H <&o]*\, ^7} 

#71 ^^^IJl * ^71 ^ ^MHl: Aljr^ ^ol» oia ^0)3*; 
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^7) t^-M sfl^Rr ^*l^g- ^-^-S. ^ # 

[^t 1 * 15] 

*n i4%hi #71 <a^ 

[3^8- 16] 

3*1 Si the!: A H°fl 3^ *H lPMOSB^liEi ^ lNM0SB<ffl*li 

<$7] lPMOSB^^l^B^ Tflol^ c^ofl aV 7 | ^ l#^^^-o] ^^Al^ 7 ]. o] 7 }S\JL, 
^7) 1NM0SH^^]^B^ 711 °1B ^-7] iK^MB^l #^Jl7> o]7>^# 

13 T 1 * 17] 

*fl 12%H1 9X°]*], ^7) ^ ^Jffe 

^7] 3^Jl ^cH*]- *l<3*Hr ^l^; £ 

# *1JL* ^*Rr ^wl^-g: ^ 1-^ ^ nfls.^ 
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18] 

^ ^ #3 3]C|x)l- ^-Alofl z\±r ^-H-^^l 

19] 

tfl-§-*H ^SItt 4^r7fl^ AjAofl £ | ^-til^ ^l^ona 

tH^jfi- ^tii^ ^io S l-^l ^ #^31 pflae). 

[37* 20] 

*ll 19^1 91°]*), ^7] 4^71]^ z^o. 

M • Til 
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[^T 1 * 21] 

^ *)H*Hr HlHe|-^l ^^iJf ; 

1- *fl<H*Rr 71^^^" 

#3*Hr e]s. ^ ^yi^a-a- ^^s. nfls.^. 

22] 

*fl 21%H1 &oH, -*7l ^ ^ 
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[3^* 23] 

^-7] ^oA^o} H]%^SJ. T^^JL, >S-7l -ffl>i<g = ^ %^3H o)# dlojE]-^ 

24] 

23%H1 5U°H, A cM 7j-o.^^ fflS flAlEi^ 

* f^is ^ S-fltf-S #-3-^1 *fls.si. 

25] 

*1] 21%H] &<>H, #7l 2Wh ^ ^fl^fe 

SHl*^^ 3*1 A>oi6fl zjg *|) i( *q 2PM0SH^^1^e^ ^ *fl i, 
2NM0SH3M^El# ^wl^ji, 

#7l *j) lPMOSS^xl^E^ 7)1 ©IE cj^ol] ^ <L1^7> «?]7>S|JI, #7l 2PM0S 

H^l^ * ^1 lNMOSB^^l^E^ -^-§- TflojE #7>7> #7l 

, ^7l Til 2NM0SH^^1^E^ 711 o]e ^Hl ^7) 5}ol e ^-^a]^7> ^HD-i- ^-^J o_ 

s. ^ *fl*-y ^--fr^afl ^S.B). 
[3^* 26] 

^11 21%H] sa^'H, = ^-g- ^^j^ 
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^#^3)- ^1^°^ ^}°H1 3^ A 3, ^1 4PM0SH^H^^ ^ *|) 3, A 

^71 4 3PM0SS<a*liEi^r Tllol^ ^j-ofl e]c ^ a]^ 7 ]. o] 7 >S] Jl, a o v 7 } ^ 4PM0SH 
^ ^- 7 i ^ 3NM0SH^^1^E^ ^-f- TflolB ^}7]- el-olH ^ -^fl^^MI #^^-ofl 
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